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ABSTRACT ‘
A rural land use project or1g1nated in the. early
1970s when a landowner appvoached the Un1vers1ty of Montana's
Department of Geography asking for assistance in plann1ng the use of
more than 10,000 acres. The planning process evolved into “four
phases; the f1rst three phases (biophysical assessment, capab111ty
analysis, and master planning) have been completed and Phase 4, site
planning, is forthcoming. B1ophys1ca1 assessment was the process: of
systematically defining characteristics of the land
resource/environment as a basis for subsequent dec1s1on-mak1ng Those
data were then used in the capab111ty ana1ys1s to assess ability of
the resource to support various kinds of activities. Using the {
"relatively objective"” capability assessment, the Master Plan evolved
by evaluat1ng appropriate use patterns through assessment of the
su1tab111ty of specific parcels for various uses given cultural,
economic, political, and environmentaf constraints, ,An 1ntegrated
team—des1gn approach was used in the Master Plan whereby social
organization and support1ve service e}ements were com1ng1ed ut11121ng
land capability and sociplogical wisdom. While the planning did not®
develop a perfect system)\ it does demonstrate that economically and
environmentally souZd decMsions are not mutually exclus1ve,
particularly in rural areas where the unique ab111ty exists to tailor
land-use decisions to land capabilities and constraints. (BRR)
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' Project History and Scope

‘

T4
and others.zl This paper 1;, instead, a brief look at a specific site-planning
methodology adapted toa single planning problem in the rural ﬁest. While the
specific techniques were developed for a particular situation and scale, the
general methodological concepts should have wide app1icabi11ty in rural regions

3
of the U.S.
. | / , -

_____ g‘\
’

The project originated in the early 1970s when a landowner approached é;

+

the Departmeﬁi of Géography at the University of Montana asking for assistance
in planning the dse‘éf slightly more than 10,000 acres of land that lay
adjacent to the city of Helena, Montana (see=S14de 1). The area was under
significant pressure for residEntia]—fype development because of its proximity
to He]ena.’oAt the‘time, the land was used primarfly fpr grazing, hay j
production, wildlife habitat and open space. The landowner's questions to

the authors were "how does one determine ihe use capabilities of this land

aﬁa how should one decide its future use?” Th;;glaunched the Land-Use

Capability Study: Southeast Helena Project and subsequent work that will be

reported here.4 Two years later, the study area was expanded considerably
o /

when.the owner purchased an additional 2771.acre pd?ce] adjacent to and east

of the original area. This area is also shown on Figure 1 and resulted in

the Land-Use Capability Study: Lower Holmes Gulch PPOjeCt-s ‘Theée slides shouid

provide you with a feel for the environment in question. (Slides 2-6).

OYERVIEW ,OF PROCESS

At this point in time one would hope that he could demonstrate his.

omniscience by the efoquepdeaof that moment’ in 1972 when he revealed the’

optimal sblution to the problem and how he instituted a 10-year effort

-
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The project originated in the early 1970s when a landowner approach;d E;
the Depaytmeﬁi of Gé;graphy at the University of Montana asking for assistance
in planning the dse‘df slightly more than 10,000 acres of land that lay
adjacent to the city of Helena, Montana (see=S14de 1). The area was under
significant pressure for residEntia]—fype development because of its proximity
to He1ena.‘oAt the'time, the land was used primarf1y for grazing, hay j
production, wildlife habitat and open space. The Tandowner's questions to
the authors were "how does one determine %he use capabilities of this land

aﬁa how should one decide its future use?" Thjjjlaunched the Land-Use

Capability Study: Southeast Helena Project and subsequent work that will be

reported here.4 Two years later, the study area was expanded considerably
o /

when.the owner purchased an additional 2771.acre pd?ce] adjacent to and east

of the original area. This area is also shown on Figure 1 and resulted in

the Land-Use Capability Study: Lower Holmes Gulch Pr‘Oject.5 These slides shouid

“provide you with a feel for the environment in question. (Slides 2-6).

OYERVIEW ,OF PROCESS

. At this point in time one would hope that he could demonstrate his.

omniscience by the eloquencesof that moment  in 1972 when he revealed the’

optimal solution to the problem and how he instituted a 10-year effort
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which successfully demonstrated his hidden genius. , That did not/happen!

’ Starting with a notibn of the general steps that should be taken, the

/ﬁrbcedure described here was rea11y evolutionary in character That is, | : ‘5

we Tearned a great deal as we proceeded. This paper wiTl descr1wythe

r o~

evo]utibnary main stream of the planning process.
Figure 1 (0verhead>1) illustrates the format of this 10-year planning
!

effort. for convenience%'we will divide the process intq 4 phases. The .

-

first three have-been comp}eted'and ase shown on--this overheaa:

Al

‘Phase 1 -- Biophysical Assessment . .
/ Phase 2 -- Capability Analysis ‘
Phase 3 -- Master Planning

Phase 4, site planning, and implementation is the next -step to be taken.‘
. - ? . ~
These 4 phases_regresent'the preconceived outline that guided our ' )

directibn Biophysical Assessment was the process of’systematica]]y defining

the character1st1cs of the'land resource/env1ronment as a bas1s for subsequent
dec1s1on-mak1ng The biophysica] data was then input into the agab111tx
Analysis in, order to assess the ab111ty of the resource to support various

kinds of activities. Us1ng as a ‘base the.relatively 0bJECt1V€ capab111ty

assessments,ﬂ he Master Plan evolved by eva1uat1ng the appropriate use
patterns through assessment of the suitabi]ity of spec1f1c parce]s for various
uses given cultural,, economic, political, and env1ronmenta1 constra1nts The

“next step toward plan implementation ‘wil] be to. take the genera1 pattérns
and development criteria defined by the Master Plan and deve]op detailed »
site plans and\time-phasing plans; , . oo .

g ‘m

Biophysical Assessment

In the Biophysical Assessment bhase a major‘goai was to develop a data

base that adequately detined the ecoiogica1're1ationships of the sthdy area .

1 A 4 13
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Figure 1: Study Organization
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as well as the other human or environmental characteristics that affected

X -

the Tand Eesource; This data base was necessary for interpreting a vefjety

. of potential uses: e.g., residential or commercial development, wildlife

.production;.grazing, and forestryi 'The'%iophyijca1 studies were the corner-

stone of th1s phase. & =

The bu11d1ng blocks of the biophysical stud1es were the 1ophxs1ca1
units (s11de 7). ﬂpe biophysdcal unit is a homogeneous f;nd unit based on
site .associations (soil gssociations plus slope), present vegetation, and
potential vegetation.‘ These components are represented by the composite

symbols found on the biophysical maps. However, there are other eco?stem -

components which are ‘implicit in a biophysical unit. Geology and geomorphology

“are ref]ected by the’ 5011 assoc1at1on units. Water or humidity is reflected

in the type and productivity of the potential vegetat1on community. In
add1t1op, wildlife is included in that the biophysical units fgrm part or \
all of the eabitats of various species. A]thohgh the implicit elements are
not ink]uded in the map symbo], they are described in the text of the study.

" The biophysical unit,leither explicitly or implicitly, includes many
of the prjncipif physical componehté which should be considered in land-use

planning. Site association data provide essential information regarding

engineering aspects of sites. Present vegetation is important in terms of

short-term p1annin§ and is an indicator of paéf modification and present

"

conditions. Potential vegetatioe has indicator«value with regard to climate
and site productivity and is important in long-term planning or management
decisibns: Eva]uatfonpof %he entire biophysicq] unit proviéed the bu]é of
the informat%on needed for immediate management programs (e.g., erosion

control, grass seeding, tree"tﬁinning, etc.). .




. : % . Co
' For some purposes, biophysical units were too small and too numerous to -

handle individually. Therefore, biophysical regions-were determined by .

aggregating biophysical units. These regions are broadly uniform in

.topography and vegetation. A biophysical profile was roduced for each
region (slide 8). The profile was designed to give the reader ¥ overall

view of Fhe character of the region. Included in the pro?iles were all of

‘

the site association types, 5rofi1es on each of the br%ncipa] soil series,
and a représentation of some of the presént vegetation communities # It is
important to note that this is a didgrammatic profile and not a real cross-
N section of the actual sequence of uniés across the région. This method of -
presentation depicted the pr1nc1pa1 reg1ona1 components lnd a]TeJ{ated the
need to deve]op a burdensomé number of cross-sections to achieve the same en}
The primary output of each biophy®ical study was a "B1ophys1cg1 Map". %

(s]ide.9) and déscriptive text. In order to facilitate future analysis, the

hand

| data on the Biophysical Maps weré organized using two different legends: ]

1) site associations legend with soils and slope depicted (shown here), and

< ~

2) vegetation legend with potential and present vegetat%on depjcted (slide 10); ,
This was a systematic attempt to identify and describe the e?o1ogica1 re]atiqn-
ships of the site for multiple managemént decision-making. AS shown on

Overhead 1 there were also a number of other products of the~B$ophys%cgy,
Assessment phase:

49
1) The Geology Study and map provided an explicit discussiop of the geo]ogic g
data implicit in the biophysical units. (Slide 11) Hazard data (eng.,.” - ///j
fault zones) was input directly in the Capability Analysis phage.
(Overhead 1) \ , '

‘e
-~

2) The Soil Association Study and map provided base data for the Biophysical
Study. (Slide 12) .

3) "The S]ope)Study and map ‘provided base data for the B1ophysica1 Study
(S1ide 13

-1




* 4) The Climate Study led to the development of a Bioclimate Study,using ‘.
the potential vegetation data of the Biophx§ica1 Study. (Slide 14)

5) The Erosion Problems Study was a direct offshoot of the Biophysical
Study fieldwork. (STide 15)

¢ 6) The Wildlife Study was a direct result of thé Biophysical Study (habitat
analysis) and population sampling. (Slides 16, 17) :

7) The Pollution Study eva]uated air pollution impacts of off-site sources.
e (31ide 18) ,

8)- The Drainage Basins Study was’ used as the planning and time-phasing
gi framework (Slide 19)

9) The Cultural- H1stor1ca1 Study focussed on the current and reP1c human
activities of the site that might influence future land-use decisions.
(STide 20) . @

Capability Analy§i§ N N
The second phase of the project was to develop a Capability Analysis in
order to identify ‘and describe the ecological constraints to structural
‘ development. From this point, the Tand-use focus shifted to the probjems
associated with urban-type developments. However, the descriptive text
of ‘the biophysical studies did discuss issues such as range productivity,’ .
- . .erosion, wildlife habitat, and;forest management. Those data have been used
extensively in developing management plans for areas identified as uot
capable or suitable for development and for areaswhere structural deve]o meqt
. remains only dimly posgﬁble.) N
. ) The first step ir the Capability Analysis was to assess the site
associations (soil plus slope units) data as to the constraints for structural

F \ v ¢
development. This process i§ illus : ted by the Site Association, Land-

Cepabilities and Constraints tables an.example of which<£§?§ﬁdin in Slide 21.
. ol .
* The primary factors used in delineating a capability potential were slope;

* road construction, maintenanceg end safe use problems; feptic prob]gﬂ%;
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stability problems; excavation problems; seismic respépse problems and water

pollution potential. Based on a somewhat subjective notion of what one

)

X .
would be willing to pay to overcome these problems, we assigned each

biophysical un1tl3;e of five capability c]asses from DI (virtua]]y no prob]ems)
to M (highly sensitive or frag11e areas). In some areas there was enough
variation in the soils characteristics embodied in the soil associations
data that the ;iﬁglé capability class masked the capability range. In these
cases we identified the units according to tHe most limiting soils and denoted
them with a prime (e.g., D2' or R') indicating that with more detailed soils '
data a better deVelapmeni potential may be shown to exist. (Slide 22)

Sﬁep two was the product1on of a Capability Map shown in Slide 23.
After each b1ophys1ca1 unit was eva]uatéav the resu1t1ng capability classes
were aggregated.and mapped. For ana]ytica] purposes, the map was divigeﬁf1nto
drainage basins and each map unit ;itﬁTh a capabitity class was-identified
by a number. For example, in a single drainage basin we may have found 5 map
units defined as D1. These woufd be identified as 101¥ 201, 3D1, 4D1, and
5D1. The process was repeated for each’class’and for each drairgge basin.
The result was the ability to reference each map dﬁit.

In the final step of the Capabi]ity’Study,fa table was proéuced for
each drainage basin wh1ch summar1zeQVthe relevant capab111ty concerns for
each of the_capab111ty map units just dgf1ned. Th1; lnghOWH in Slide 24,
Land Unit Char&cteristiés: Martinez Gulch Drainage Basin. As one can see,,

» ] .
the table describes ‘non-engineering characteristics: present and potential

\

vegetation, vegetation condition, bioclimate, present wjldlife habitat,

cultural-historical features, access, aesthetics dnd\management concerns. '

In retrospect, one of the major omissions of this table was a column which

S

ixp]icit]y detailed alternative capabilities (e.g.,wpoor aéricu1ture potential

r good grazing potential, etc.).

~

’
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One important factar to keep in mind is that the Capabifity Map _

represents a rather narrow assessment of the level of structural deve]opment. ’

. -\
that could take place on a particular capability‘unit. It does not assess
H ¢ ' -

what should take place because it ignores important suitability factors such™

as accessibility, spatial arrangement (design); and cumulative or synergistic

-

effects. These are the concerns of the next study phase. Two.additional

studies that were completed in this Phase 2 were the Land Patents (Slide 25)

and Land Ownership Studies (Slide 26)5 Each has obvious iqp]iqations for
land-use decision-making. : : -

/

Master Planning

The work exemplified by the Master P]anning_Phas? was directed by a

. geographer but represents the’inf%gra] participation of a wide range of

specialists: a planner, a wildlife specialist, an historianﬁ architects, *

urban desigm specialists, recreation planners, graphic specialists, and

engineers. The Crossfire Master Plan repreients only that portion of the

original study areas which are under the greatest pressufe for urban-type
development and is shown in S1ide 27.8/

Ih genega], the purpose of the Maste} Planning phhse was to heve]op a
coﬁhunit&fdesign based on the capabilities of the ”natura?" environment yet
organiZed\to provide a new, healthy "human" environment.- Specifically, .
seven goa]s'were proposea (Slide 28):

1) provide for stable economy and self- support1ve tax base in employment and
investments;

2) provide an 1ntegrated variety of dife;

3) integrate the work place and the home and decrease soc1a1, economical,
and environmental costs;

4) provide a safe and healthy living environéght for all ages by eliminating
hazards and by promoting awareness of the naturat and man-built

. environment for soung mental and physical hea]th,m




4

, . . A
5) increase opportunities for social ‘interaction, political participatiqﬁ,
economic responsibility, and environmental sensitivity;
6) develop well-defined representations of desirable social values,
(e.g., sense of neighborhood, feeling of belonging, etc.), and
7) set standards of excellence for community living which will provide
a high quality product at a competitive price. :

An integrated team-design approach was used in the Master Plan phase
whereby. the social o;gani;ation and supportive service elements were comingled
qxilizfng land capability and sociological wisdom. (Slide 29) The social . *
orgénizatidn and- thus the community is'hierarchiéal in nature:, families -

clusters = subneighborhoods -+ neighborhoods > communitys S
The suﬁph?tive services represent'the standard services required for
. ¢, .
any community to function: workplaces, open space, transportation, community

. . £
core, schools, churches, water supply and sewage disposal.' Design Criteriay
' a »

L] "

as illustrated in Slide 30, were enumerated for each of the social orgarization
and supportive services elements prior to the design/spatial organization stage.

For example, the design criteria for the cluster level of social organization
AN
included seven points where each cluster should:

1) be clustered in groups of 3 to 12, with 8 to 21 units bei preferred

.2) have commonality in design, structure type, size, owneF?F?g pattern and
open space

3)~ provide pedestrian traffic patterns which do not create conflict or
intrusion .

44) ’encourage strong interaction in each cluster '

5) enhance interaction with other clusters by such means as bus stops,

. pathways, services, and common greens .

6) provide small common greens to serve as a focal point for the dwelling
units, a playground for preschool children, a meeting place for adults .
and children, a sitting area for conversations} and a, gathering place
for events, picnics, parties, or games .

7) encourage each dwelling unit to have only one main entrance equally
accessible from vehicular and pedestrian access, a frequently-used room

, (kitchen, family room) oriented toward common green for visual control
of preschool ‘play area from dwelling units; and a south-facing court,
garden or yard, integrated into the flow of activities of the dwelling
unit itself. b

-~

L]
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The primary outpdt of the Crossfire Master Plan was a map and

description of the design principles. S1ides3] is the Crossfire Master N
- . N . /
_ Plan Map showing 15 map units: . 4
. , R
1. Natural Areas
. 2. Common Greens/Pedestrian Paths .
3. School4Park R \
4. Golf Course ’
5. Agquatic Resource
" 6. Other ownership
7. Roads by Type N L
8. Single family (2-4 Dwelling Units/acre) . ‘
9. Single family (4-8 DU/ac) "
10. Single.family (8-16 DU/ac) .
11. Multiple Family {16-24 DU/ac)
12. Multiple Family (24-48 DU/ac)
13. Community Core ,
14. Major Commercial r
15.g Major Work Place

The next phase of this evolving p]anning'process is(to utilize the capability
base data, master plan, and design criteria in site design and implementation.”

This is being“done at this time. -
N _ ’ -

§ummarx '

In 1972 a planning process was ihaugurated'that utilized basic resource/

+

ecological data in subsequent land use design apd management decisions. As .
illustrated here, each planning stage‘utifized data produced in all brévious
<stages. While rot a perfett system, it is hoped that it demonstrates that

economically and environmentally sound decisions are not mutually exclusive.

-

In rural areas, in particular, we have the unique ability to tailor land-use

decisions to land ‘tapabilities anf constraints. Maintaining the .integrity

of the land resource base is especially important in rural areas where the

. ¢ '
land resource is central to local economic and social health.

]
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